In the present study, we describe a putative chromatin-remodeling complex that interacts with the MES prodifferentiation in C. elegans. In animals lacking MEP-1 and LET-418, germline-specific genes become dereteins and also with PIE-1 to maintain germline/soma distinctions during C. elegans embryogenesis. This com- 
1E-1H). GLH-3 was also visible diffusely in the cyto-
to the pharynx exhibited a wild-type pattern of mRNA expression in mep-1(RNAi) embryos (Figures 1M and plasm ( Figure 1H ). Taken together, these findings suggest that the loss of mep-1(ϩ) activity causes normally 1N). These observations suggest that ectopic P granules in mep-1(RNAi) animals result from transcriptional deregermline-specific gene products to accumulate in somatic cells. pression during late embryonic and early larval stages. To further test this possibility, we used a genetic cross Despite these abnormalities, the hypodermal and intestinal cells in mep-1(RNAi) animals do not completely to bring a pgl-1::gfp transgene into mep-1(RNAi) embryos via the sperm. We found that PGL-1::GFP was convert to germline fates. For example, somatic genes such as jam-1 and pes-10 that are normally expressed abundantly expressed in somatic cells of the arrested larvae derived from this cross (data not shown), demonin differentiated hypodermal and intestinal cells (Francis and Waterston, 1991; Mohler et al., 1998; Seydoux and strating that de novo transcription of the paternally provided pgl-1::gfp contributed to PGL ectopic expression. Fire, 1994) are expressed at apparently normal levels in mep-1(RNAi) embryos. These and several other somatic In summary, mep-1(RNAi) appears to cause the ectopic expression of germline genes in somatic cells, with genes assayed continued to exhibit normal levels of protein and mRNA expression after hatching and even timing that coincides with the normal onset of zygotic gene expression in germline cells. Somatic genes, meanin the arrested larvae (data not shown). Thus, mep-1 is required for the repression of germline differentiation in while, appear to continue to be expressed with proper spatial and temporal distributions. the somatic tissues but does not appear to be necessary for the expression of soma-specific genes.
We found that the maternally expressed P granules The MES Proteins Are Required for Ectopic Germline Fates exhibited a wild-type distribution in early mep-1(RNAi) embryos (data not shown). Ectopic PGL-1 expression In C. elegans, the mes-2, mes-3, mes-4, and mes-6 genes were originally identified in a screen for maternal-effect was first observed at or shortly after the two-fold stage of embryogenesis (data not shown), at approximately sterile mutants and are thought to mediate transcriptional control essential for proper development of the the same time that zygotic expression of PGL-1 normally begins in germline cells of wild-type embryos (Kawasaki germline (Capowski et al., 1991; Garvin et al., 1998; Seydoux and Strome, 1999). Because the mes genes are et al., 1998). We therefore used in situ hybridization to follow the expression of pgl-1 and glh-2 mRNAs in meprequired for germline development in wild-type embryos, we hypothesized that the mes genes might also 1(RNAi)-arrested larvae. We found that the arrested larvae accumulated high levels of pgl-1 and glh-2 mRNAs be required to promote ectopic germline-like development in the somatic cells of mep-1-arrested larvae. Conin the somatic tissues, while in contrast, these mRNAs were detectable only in germ cells in wild-type larvae sistent with this hypothesis, we found that the removal of each mes(ϩ) activity resulted in partial suppression (Figures 1I-1L) . In contrast, a muscle myosin specific in the somatic cells of early embryos can inhibit transcription, causing embryonic arrest. However, we found The MEP-1, LET-418, and HDA-1 sera were not suitable for immunoprecipitation assays. However, Western that induction of PIE-1 for 2 hr beginning at the bean stage of embryogenesis did not prevent terminal differblots on proteins recovered using anti-GFP antisera to immunoprecipitate MEP-1::GFP confirmed that both entiation and morphogenesis in a portion of the embryos. Interestingly, we found that 75% (n ϭ 346) of the HDA-1 and LET-418 interact with MEP-1::GFP in vivo ( Figure 4B, see lane 4) . It was not possible to analyze resulting hatched larvae had arrested development and appeared phenotypically similar to the mep-1(RNAi) and the GFP precipitates for PIE-1 protein due to incompatability of the anti-PIE-1 and anti-GFP monoclonal sera.
let-418(RNAi)-arrested larvae (data not shown). Furthermore, we found that the PGL-1 protein was expressed In order to look for direct interactions between PIE-1 and MEP-1, we carried out an in vitro protein binding ectopically in the cytoplasm and nuclei of intestinal cells in 98% (n ϭ 100) of the hsp::pie-1-arrested larvae, but assay. We found that in vitro translated PIE-1 can interact with a GST-MEP-1 protein purified from E. coli not in heat-shock-treated wild-type embryos or larvae (compare Figures 5A and 5B), indicating that forced ( Figure 4C ). This interaction requires a C-terminal proline-rich region of PIE-1 that was both necessary and expression of PIE-1 in somatic cells causes ectopic expression of PGL-1. sufficient for the interaction ( Figure 4C ). The minimal MEP-1 binding region identified in these assays includes However, the ectopically expressed PGL-1 did not accumulate in P granule-like structures at the nuclear residues 240-268 ( Figure 4C ). This MEP-1 binding region lies adjacent to, but does not include, the YAPMAPT periphery, suggesting that the expression of PIE-1 in somatic cells failed to induce other essential compomotif, which has previously been implicated in the transcriptional repression of reporter genes in HeLa cells nents of P granules. Consistent with this view, we found that GLH-2 was not detectable in the hsp::pie-1 arrested (Batchelder et al., 1999) .
In reciprocal experiments, we identified at least two larvae, and a previous report has shown that the localization of PGL-1 to P granules requires glh-1 and glh-4 separate regions in MEP-1 as major sites of PIE-1 interaction ( Figure 4D 
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